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An analysis of the plant communities of the Sub-humid Cool Temperate Mountain Bushveld of the Pretoria-Witbank-
Heidelberg area within the Grassland Biome of South Africa is presented. Releves were compiled in 33 stratified 
random sample plots. A default TWINSPAN classification based on total floristic composi tion, refined by Braun-Blanquet 
procedures, revealed five plant communities and seven sub-communities, which all can be regarded as distinct 
ecological systems. Each of these plant communities may be regarded as a unique natural entity, each with its own 
species composition, specific environmental conditions and inherent forage produclion potential. The identification, 
hierarchical classi fication, description and ecological interpretation of these plant communities are not only essential 
for a comprehensive syntaxonomy of South African grassland vegetation , but may also serve as a basis for strategic 
planning of conservation areas, the preservation of biotic diversity and general ve ld management planning. 
'n Analise van die plantgemeenskappe van die Subhumiede Koel Gematigde Bergbosveld in die Pretoria-Witbank-
Heidelberg-gebied, binne die grasveldbioom van Suid-Afrika, wo rd aangebied. Releves is in 33 gestra tifieerde 
ewekansig-verspreide monsterpersele saamgestel. Die resultaat van 'n standaard TWINSPAN-klassifikasie, vertyn deur 
Braun-Blanquel-prosedures, toon vyf planlgemeenskappe en sewe subgemeenskappe wat elkeen as aparte 
ekologiese slelsels beskou kan word . Elk van die plantgemeenskappe en subgemeenskappe verteenwoordig 'n 
unieke naluurlike eenheid, elk met 'n eie plantspesiesamestelling, In spesifieke kombinasie van omgewingstoestande 
en 'n eie weidingsproduksiepotensiaal. Die identifikasie, hierargiese klassifikasie, beskrywing en ekologiese 
interpretaste van hierdie gemeenskappe is nie allaen belanglik vir 'n omvattende sintaksonomie van Suid-Afrikaanse 
grasveldplantegroei nie, maar kan ook dien as 'n basis vir die slrategiese beplanning van bewaringsgebiede, die 
bewaring van biodiversiteit en die beplanning van algemene veldbestuur. 
Keywords: Braun-Blanquet, classification , Grassland Biome, phytosociology, synecology . 
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Introduction 
The imporlance of determining the location and extent of the 
vegetation types within the Grassland Blome has been repeatedly 
emphasized (Mentis & Huntley 1982; Scheepers 1986). The fact 
that Acocks 's (1988) broad description of veld types is one of the 
most cited publications in South African botanical literature , 
indicates the neccesity and need for vegetation classifications. 
The Acocks classification is, however. becoming out of date and 
more detailed classifications and maps are needed for appro~ 
priate land-use planning. Within the Grassland B iome. more 
detailed vegetation classifications have been compi led in the 
Free State (Du Preez 1991; Eckhardt 1993; Fuls 1993; Kooij 
1990) and North-West (Bezuidenhou t (993). However, lillIe 
advance has been made towards a more detailed floristic classifi-
cation of the vegetation of the grassland within Gauteng and 
Eas tern Transvaal (Breytenbach 1991). In view of the degrada-
tion of the vegetation in the densely populated. urbanized and 
industrialized Pretoria-Witbank-Heidelberg area, it is imperative 
that land-use planning as well as management and conservation 
strategies be based on sound ecological principles. As part of a 
phytosociological research programme on the synthesis of the 
vegetation of the Grassland Biome in South Africa (Scheepers 
1986). the vegetation of the Sub-humid Cool Temperate Moun-
tain Bushveld within this area was identified by Coetzee et at. 
(1994). The aim of this report is to identify, classify and ecologi-
cally interpret the plant communities within the Sub-humid Cool 
Temperate Mountain Bushveld. 
Study area 
The study area is situated in the Pretoria-Witbank- Heidelberg 
region, within the Grassland Biome of South Africa (Rutherford 
& Westfall (986) (Figure I). The SUb-humid Cool Temperate 
Mountain Bushveld is mainly found on south-facing slopes on 
quartzite hills and ridges (Coetzee el at. 1994), which represent 
the Ib land type, and also o n the flat diabase plains at altitudes of 
less than 1450 m within the Ea land type. A land type denotes an 
area of specific uniformity of pattern with respect to terrain form, 
soil pallern and climate (Land Type Survey Staff 1985, (987) . 
The Ba land type is characterized by undulating landscapes with 
gentle slopes throughout. In the Ea land type, distrophic and 
meso trophic red soils are widespread, whi le duplex and marga-
lithic soils arc rare (Land Type Survey Staff 1985, (987). The Ib 
land type is restricted to rocky outcrops and ridges, with lithosols 
predominant and rock sheets occurring abundantly (Land Type 
Survey Staff 1985, 1987). 
Acocks (1988) classified the vegetation of the study area as 
Mixed Bushveld and/or Sour Bushveld. Werger and Coetzee 
(1978) described the vegetation concerned as Upland (Temper-
ate) Sub~humid Mountain Bushveld. The major plant communi-
ties associated with cooler conditions of this Bushveld are 
Protea-dominated Dushveld and ElIslachys paspaloides - Acacia 
caffra Mountain Bushveld (Werger & Coetzee 1978). 
Further details of the physical environmen t of the study area 
were presented by Coetzee et al. (1994). 
Methods 
[n the entire study study area, 265 releves were compiled in stratified 
random sample plots. Statification was based on land type and 
within land types on terrain units, namely, 1 - crests, 2 - escarps, 3 -
midsiopes, 4 - footslopes, and 5 - flood plains and water coarses 
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Figure 1 The Ba and Ib land types within the Pretoria- WItbank-Heidelberg area (adapted from Land Type Survey Staff 1985,1987) and 
mean annual rainfall (*) and temperatures (#) for several weather stations (Weather Bureau 1986). 
(Land Type Survey Staff 1985 , 1987) . The Sub-humid Cool Temper-
ate Mountain Bushveld within this area (Coetzec et al. 1994), 
analysed in this paper, lS represented by 33 rcleves. 
PIOl sizes were fixed at 200 m2 in accordance with Bredcnkamp 
and Theron (1978). In each sample plot the floris tic composition was 
recorded and a cover abundance value, according to the Braun-
Blanquet scale (Mueller-Dombois & Ellenberg 1974), was allocated 
lo each species. Taxon and author names conform to those of Arnold 
and De Wet (1993). Environmental information includes geology, 
land type, tcrrain unit, aspect, slope, rockiness of the soil surface, 
soil type and depth , percentage clay, erosion, soil moistness and 
degree of utilization by herbivores. Further details were given else-
where (Coetzee et al. 1994) . 
Two-way indicator species analysis (TWINS PAN) (Hill 1979b) was 
applied to the Ooristic data set in order to derive a ftrst approxima-
tion of the plant communities of the area. Refinement of this classifi-
cation was done by the application of Braun-Blanquet procedures 
(Behr & Bredenkamp 1988; Bredenkamp et ai. 1989). From the fmal 
phytosociological table, five plant communities and seven sub-com-
munities were identified (Table 1). 
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Table 1 Phytosociological table of the Sub-humid Cool Temperate Mountain 
Bushveld 
Community number 
Species Group A 
Aristida transvaalensis 
Clutia pulchella 
Bulbostylis burchell11 
Rhus magalismontana 
Cheilanthes hirta 
Species Group B 
Pratea caffra 
Athrixia elata 
H~poxis rigidula 
D~heteropogon amplectens 
Tristachya biseriata 
Vernonia natalensis 
Panicum natalense 
Oigitaria brazzae 
Cymbopogon excavatus 
Trachypogon spicatus 
Dlgitaria diagonalis 
Hypericum aethiopicum 
Sphenostylis angust11011a 
Pearsonia se55111f011a 
Andropogon schirensis 
Eragrostis nindensis 
Xerophyta retinervis 
Species Group C 
Acacia karroo 
Lippia javanica 
Vernonia oligocephala 
Species Group 0 
May tenus po lyacantha 
Felicia fi1ifolia 
Rhus rigida 
Carissa bispinosa 
Species Group E 
Hyparrhenia hi rta 
Eragrostis gummiflua 
Eragrostis superba 
Melinis nerviglume 
Heteropogon contortus 
Gei~eria burkei 
Strlga elegans 
Adenia digitata 
Vernonia galpini i 
Eragrostis racemosa 
Species Group F 
Teucrlum trifidum 
Aloe transvaa1ensis 
Conyza podocephala 
Species Group G 
Themeda triandra 
Elionurus muticus 
Species Group H 
Setaria lindenbergiana 
Ehretia rigida 
Zanthoxylum capense 
Species Group I 
Commelina africana 
Digitaria eriantha 
Rothmannia capensis 
Species Group J 
Cheilanthes viridis 
Dovyalis zeyher i 
Heteromorpha trifoliata 
Scolopia zeyheri 
Pittospor um viridiflorum 
Psydrax livida 
Buddleja saligna 
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Table 1 Continued 
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Community number 2 
Species Group K 
Panicum maximum 
Bidens pilosa 
Isog10553 grantil 
Solanum seaforthianum 
Zehneria scabra 
Kedrostis africana 
Species Group L 
Dombeya rotundifolia 
Scadoxus puniceus 
Pavetta gardeniifolia ++ 
Lantana camara 
Solanum mauritianum 
Hypoestes forskaolii 
Diospyros whyteana + 
Species Group M 
May tenus heterophylla +++ 
Rhus zeyheri ++ + 
Rhoicissus tridentata + + 
Acacia caffra 1A 
Setaria sphacelata 1 
ZiZiphus mucro nata 
CeltH african;;. 
Aloe davyana ++ 
Species Group N 
Diospyros lycioides lA + + 
Euclea crispa + + 
Eragrostis curvu!a + + 
Rhus pyroides ++ + 
Rhus leptodictya 
Canthium gilfillanii +1 + 
Prot asparagus transvaalensis + + 
Prot asparagus suaveolens ++ + 
Cussonia paniculata ++++ 
Vangueria infausta + 
In order to determine vegetation gradients, the ordination technique, 
Detrended Correspondence Analysis (DECORANA) (Hill 1979a), was 
applied to the floristic data set. 
Results and Discussion 
The following plant communities and sub-communities were 
recognized from the phytosociological table (Table 1): 
1. Aristida transvaalensis - Diospyros lycioides Woodland 
2. Protea caffra -Athrixia elara Woodland 
3. Acacia karroa - Lippiajavanica Woodland 
3.1 The Acacia karroo - May tenus palyacanrha Sub-com-
munity 
3.2 The Acacia karroa - Adenia digitata Sub-communilY 
3.3 The Acacia karroa - Teucrium triJi-dum Sub-community 
4. The Setaria lindenbergiana - Ehretia rigida Bush-clumps 
4.1 The Setaria lindenbergiana - Commelina a/ricana Sub-
community 
4.2 The Setaria lindenbergiana - Cheilanthes viridis Sub-
community 
4.3 The Setaria lindenbergiana - Panicum maximum Sub-
community 
4.4 The Setaria lindenbergiana - Hypoestes /orskaolii Sub-
community 
5. The Acacia caffra - Setaria sphacelata Woodland 
A diagrammatic presentation of the hierarchical classification 
and associated environmental interpretation of the plant commu-
nities are given in Figure 2. The vegetation varies from open 
woodland on exposed sHes to bush clumps in more protected 
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environments. Most of the plant communities encountered are 
situated on the south-facing slopes of rocky outcrops, except for 
two communities which are found on east-facing slopes and one 
community is situated on the north- and south-facing slopes of 
localized hillocks. Characteristic of the vegetation of the Sub-
humid Cool Temperate Mountain Bushveld are the woody spe-
cies present in each plant community. The most abundant woody 
species with a high constancy are Diospyros lycioides, Rhus 
pyroides and Euclea crispa. Graminoids that occur frequently are 
Setaria sphacelata and Eragrostis curvula. A schematic illustra-
tion of the distribution of plant communities along the terrain 
unit gradient is presented in Figure 3. 
Description of the plant communities 
1. Aristida transvaalensis - Diospyros Iycioides Woodland 
This is a localized plant community found along escarpments 
within the Ba land type, south-east of Heidelberg at altitudes of 
1600-1650 m . The escarpments are mostly situated on quartzite 
with interbedded shale and conglomerate. This community 
occurs on steep east-facing slopes with an inclination from 25° to 
35° and is therefore situated on terrain unit 2. Rocks are large 
boulders and rock sheets, covering 60-70% of the soil surface. 
The soil is shallow «100 mm deep) with a clay content of less 
than 15% and is classified as Glenrosa (orthic A horizon on a 
lothocutanic B horizon) and/or Mispah (orthic A horizon on 
rock) soil forms. 
The most prominent woody species are the deciduous, shrubby 
Diospyros lycioides, and the much-branched shrub or small tree 
Rhus pyroides. The diagnostic, perennial, densely tufted grass 
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specific plant communities differ slightly in species composition , 
indicating some floristic variation within this vegetation. 
2. Pro/ea caffra - Athrixia eln/a Woodland 
This open woodland is found on the upper south-facing slopes 
(altitude 1400-1500 m) on quartzite ridges within the lb land 
type with inclinations varying from 15° to 25°. Rocky outcrops 
and sheets occur scattered and the rock cover of small to 
medium-size rocks (l00-500 mm diameter) varies from 15 to 
30%. The soi l is shallow (50-200 mm), representing the Glen-
rosa and M ispah soi l fonns. 
The woody component o f this plant community consists of 
ncarly pure stands of the evergreen tree PrOlea cajJra. Other 
woody species that may occur only occasionally are isolated 
individuals of May tenus heterophylla, Rhus zeyheri, Acacia cal-
fra, Diospyros lyeioides and Cussonia panicufala. Besides Pro-
lea caffra, the most abundant diagnostic species are the much-
branched perennial shrublet Arhri:xia elata, the perennial geo-
phyte Hypoxis rigidula. the forb Vernonia natalens;s. and the 
tufted, perrenial graminoids Diheteropogon amplecrens, Pani -
cum natalense, Digitaria brazzae and Trisfachya biseriata (spe-
cies group B, Table 1). An average of24 species per sample plot 
was recorded. 
The following communities show similarities in species com-
pOSition and habitat with this community: The Protea caffra -
Trisrachya biseriara Woodland from the Loskop Dam area 
(Theron 1973)~ the Dihereropogon aJtlplectens - Andropogon 
schirensis - Bulbostylis burchellii - Prorea caffra Sub-commu-
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Figure 3 A schematic illustra tion of the distri-
bution of the plant communities along tcrrain unit 
gradients . Adapted from Land Type Survey Staff 
(1985 , 1987). 
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nity from the escarpment area north of Middelburg (Du Plessis 
1972); the Prorea ealfra - Blilbosty/is schoenoides - Rhynchosia 
lotta Savan na from the Jack Scott Nature Reserve (Coetzee 
1974)~ the Tristachya biseriala - Prolea caffra Woodland from 
the Rustenburg Nature Reserve (Coetzee 1975); the Rhus 
pyroides - Protea eaffra Savanna from the Suikerbosrand Nature 
Reserve (Bredenkamp & Theron 1980) and the Proteo caffrae-
Acacierum eajJrae (Bezuidenhout et at. 1994) from the Fb land 
type in the North-West province. It is clear that Pro/ea caffra-
dominated plant communities occur widespread over large areas 
of Gautcng and adjacent areas. Adequate phytosociological 
infonnation is now available for a syntaxonomic synthesis of this 
vegetation type. and this should be urgently addressed. 
3. Acacia karroo - Lippia javanica Woodland 
This plant community is si tu ated on severely overgrazed areas on 
the undulating and flat plains of the Ba land type at altitudes of 
1350 to 1450 m. Various geological formations are present in this 
area but shale, hornfels and c hert from the Silverton Fonnation 
of the Pretoria Group and diabase from the Waterberg Group are 
the most common (Coetzee el al. 1994). 
This community is characterized by a dense woody layer of 
the microphilous thorny trees Acacia karroo and A. caffra, which 
often fonn dense bush-clumps. In these bush-clumps, species 
such as the much-branched evergreen shrub or small tree Euclea 
crispa, the deciduous trees Celtis afdeana, Ziziphus mucronata, 
Rhus leptodiclya and R. pyroides and the erect woody shrublet 
Prot asparagus suaveolens occur abundantl y. Conspicuous grass 
120 
species arc Setaria sphacelata, Eragroslis curvula and to a lesser 
extent Themeda triandra and Elionurus muticus. The diagnostic 
species (species group C, Table 1) of this community are Acacia 
karmo, the ereel much· branched shrublet Lippia javanica and 
the forb Vernonia oligocephala. Louw (1951). Wcrger and 
Coetzee (1978). Bredenkamp el al. (1989). Bredenkamp and 
Bezuidenhout (1990) and Bezuidenhout and Bredenkamp (1990) 
reported that Acacia karroo communities are associated with 
areas of moderately deep soils, with nutrient and clay accumula-
tiOIl. These conditions bring forth a palatable vegetation that is 
preferred and therefore heavily utilized by cattle and game. Aca-
cia karroo communities arc therefore often severely overutilized, 
resulting in bush thickening (Friedel 1987). 
This community corresponds to the following described com-
munities and syntaxa: the Thornveld as briefly described by 
Louw ( 1951 ); the Acacia karroo - Setaria sphacelata Woodland 
(Theron 1973); the Acacia karma - Teucrium trifidum Savanna 
community (Bredenkamp & Theron 1978); the Acacia karroo 
Closed Woodland (Van Rooyen 1984); the Acacia karmo Wood-
land (Bredenkarnp et af. 1989); the Grewiaflava - Acacia karroo 
Woodland (Bredenkamp & Bezuidenhout 1990); the Rhus-
pyroides - Acacia karroo Woodland (Bezuidcnhout & Breden-
kamp 1990); Acacion karroo (Bezuidenhout & Brcdenkamp 
1991); and the Acacia karrao - Protasparaglls Iaricinlls Thorn-
veld (Kooij el al. 1991). Du Preez and Bredenkamp (1991) made 
a synthesis of Acacia karrao communities described from the 
Free State. A formal syntaxonomical review of Acacia karroo 
communities in South Africa is urgently necessary. 
3.1 The Acacia karroo - May tenus polyacan/ha Sub-commu-
nity 
This sub-community is found on localized hillocks west of Hei-
delberg, on basaltic lava, agglomerate and tuff from the Klip-
riviersberg Group. The soil is relatively shallow (100- 200 mm 
deep) representing the Glenrosa and Mispah soil forms. Surface 
rock cover is 60% consisting of lurge boulders and rock sheets. 
Characteris tic of this sub-community is that it is more degraded 
than variations 3.2 and 3.3. The grass layer is severely degraded 
and only Hyparrhenia hirIa, Themeda triandra, Elionurus mUIi-
eus and EragrosIis eurvula may occur with a cover abundance of 
less than 15% each. 
The diagnostic species (species group D, Table 1) are the 
dense and much branched, thorny evergreen shrublet May tenus 
polyacanlJia, the perrennial shrublet Felicia fiiifolia, the shrubs 
Rhus rigida and Carrissa bispinosa. An average of 26 species 
per sample plot was recorded in this sub-community. 
3.2 The Acacia karroo -Adenia digi/ata Sub-community 
This sub-comm unity occurs on east-facing slopes at a local ized 
area sou th-east of Pretoria. The geology consists of shale and 
diabase and the inclination of the slopes is about 8°. The soil is 
shallow (100- 200 mm deep) and is of the Glenrosa soil form. 
The rock cover is less than 30%, consisting of rock sheets and 
rocky outcrops. 
Diagnostic spccies of this sub-community (species group E, 
Table 1) are the graminoids Eragroslis gummiflua, E. superba, 
MeJinis nerviglumis, Heleropogon conlorllls and the forbs Gei-
geria burkei and Vernonia galpinii, the parasitic Scriga e/egans 
and the stem succulent climber Adenia digitata . This variation 
has, on average, 53 species per sample plot. The relatively high 
number of species per sample plot may be due to the great varia-
tion of microhabitats that occur in and amongst the rock sheets 
and rocky outcrops. 
3.3 The Acacia karroo - Teucrium trlfulum Sub-community 
This sub-community is situated. on Oat plains underlain by shale, 
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diabase and sandstone from the Wilge River Formation of the 
Waterberg Group, north of Pretoria. The soil is deep (>500 mm), 
mainly of the Hutton (orthic A horizon on a rcd apedal B hori-
zon) and Clovelly (orthie A horizon on a yellow apcdal B hori-
zon) soil forms. The clay content of the soil varies from 25 to 
35%. Surface rocks were only encountered in two sample plots 
and the rock cover does not exceed 10%. 
Diagnostic species (species group F, Table 1) are the erect her-
baceous perennial shrublct Teucrium rrifidum, the leaf succulent 
Aioe transvaalensis and the perennial herb Conyza podocephaLa. 
On average, 29 species per sample plot were encountered in this 
variation. 
4. The Setaria lindenbergiana - Ehre/ia rigida Bush-clumps 
This plant community is si tuated on the south-facing slopes of 
quartzite ridges and hills within the Jb land type. These bush-
clumps are found on localized moist areas such as seepage lines, 
depressions, sinklines and areas between or beneath rock sheets 
and boulders. and arc therefore less exposed than olher commu~ 
nities. The rock cover varies from 20 to 300kJ and the soi l is of the 
Mispah and Glenrosa soil forms, with a depth of 50-300 mm . 
Various degrees of erosion occur, especially within the seepage 
lines, resulting in the exposure of boulders and rocks. 
Characteristic of (his plant comm unity are forest-like clusters 
of large trees (>10 m high) sucb as Dombeya rowndifoJia, Aea~ 
cia cafJra, Celtis afrieana and Rhus Ieptodictya, resulting in a 
closed canopy cover. Species occurring in the sub~ layer are the 
following shrubs «5 m tall): Pavella gardeniifolia, Diospyros 
whyteana, May tenus heterophylla, Ehretia rigida, Zanthoxylum 
capense, Diospyros lycioides and Euclea crispa. The herbaceous 
layer consists of the perrenial rhizomatous graminoid Setaria 
lindenbergiana, the deciduous climber or sprawling shrub Rlroi-
eissus cridentata , lhe exo tic soft-wooded, weedy shrub Solanum 
mauricianum, the leaf succulent Aloe davyana, the bu lbous geo-
phyte Scadoxis punieeus, the forb Hypoestes forskaolii and the 
exotic weed Lantana camara. The diagnostic species (species 
group H, Table I) are Setaria lindenbergiana, Ehreria rigida and 
Zanthoxylum capense. 
Similar types of communities were described by Bredenkamp 
and Theron (1980) as the Euclea crispa - Mayrenus polyacantha 
- Canrhium gi/fiJianij Bush and Savanna Communities from the 
Suikerbosrand Nature Reserve and by Coetzee (1 975) as the 
Setaria iindenbergiana - Acacia caJfra Woodland in the Rusten-
burg Nature Reserve. 
The follow ing four sub-communities arc recognized within 
this community: 
4 .1 The Setaria lindenbergiana - Commelina a/ricana Sub-
community which is characterized by species group I (Table 1) 
with Digitaria erianlha as a diagnostic graminoid, Commelina 
africana as a diagnostic forb and Rothmannia capensis as a diag-
nostic tree species. An average of 25 species per sample plot was 
recorded in this sub-community. 
4.2 The Setaria iindenbergiana - Cheilamhes viridis Sub~ 
community which is, except for the xerophytic fern Cheilanthes 
viridis, characterized by climax woody species such as Dovyalis 
zeyheri, Heteromorpha tri/oiiara, Sc%pia zeyheri, PilCosporum 
viridiflorum, Psydrax livida and Buddleya saligna (species group 
J, Table 1). Due to the presence of these diagnostic woody spe-
cies it seems that this sub~community is in a later successional 
state of development than the Setaria lindenbergiana - Panicum 
maximum Sub-community. An average of 27 species per sample 
plot was recorded in this sub~community. 
4.3 The Setaria lindenbergiana - Panicum maximum Sub-
community is mainly characterized by pioneer grass and forb 
species, indicating that this sub-community may be in an early 
successional stage. The diagnostic species are the graminoid 
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Panicum maximum, the forbs Bidens pilosa, J.wglossa grantii, 
Solanum seaforthianum and Zehneria scabra and the herbaceous 
climber Kedrostis africana (species group K, Table 1). An aver-
age of 29 species per sample plot was recorded in this sub-com-
munity. 
4,4 The Setaria iindenbergiana - Hypoestes /orskaolii Sub-
community is characterized by the absence of species group H 
Cfable 1) . Although the diagnostic species for this community 
are absent in variation 4.4, the communal species in species 
group L Cfable 1), indicate that variation 4.4 is floristically 
related to variations 4 .1, 4.2 and 4.3. This community was found 
to be severely overgrazed. with exotic weedy invader species 
such as Lantana camara and Solanum mauritianum prominently 
present. An average of 22 species per sample plot was recorded 
in this community. 
No distinct environmental factors can be associated with vari-
ations 4.1. 4.2 and 4.3. However. the floristic differences within 
these bush clumps seem to indicate different stages of develop-
ment and are associated with the size of the clump. The floristic 
composition of sub-community 4.4 is, however, associated with 
overgrazing. 
5. The Acacia caffra - Setaria !iphacelata Woodland 
This plant community is restricted to the lower parts (Figure 3) of 
the south-facing slopes with an inclination less than 9°. on quartz-
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ite ridges and hills north of Pretoria. Thc soil is relative deep 
(100- 500 mm deep) and represents the Glenrosa soil fonn with a 
clay content of less than 15%. Surface rocks are rare «10%) and 
no outcrops or rock sheets are found in this community. 
This plant community is characterized by the absence of spe-
cies group L (Table 1). The most conspicuous woody species are 
the trees (>10 m high) Acacia caffra, Ziziphus mucronata, Rhus 
leptodictya and Celtis africana. The graminoids Themeda trian-
dra, Elionurus muticus and Setaria sphace!ata and the leaf suc-
culent Aloe davyana are abundantly present. An average of 21 
species per sample plot was recorded. 
Similar plant communities were described as the Acacia caffra 
- Teucrium capense Savanna in the Jack Scott Nature Reserve 
(Coetzec 1974); the Acacia cafJra - Setaria sphacelata Closed 
Woodland in the Roodeplaat Dam Nature Reserve (Van Rooyen 
1984); the Kalanchoe paniculata - Acacia cafJra Sub-commu-
nity in the Rustenberg Nature Reserve (Coetzee 1975) and the 
Acacia caffra - Teucrium trifidum Savanna (Bredenkamp & 
Theron 1980) in the Suikerbosrand Nature Reserve. 
Ordination 
The distribution of rcleves along the first and second axes of the 
ordination is given in Figure 4. Clear environmental gradients 
along these axes are illustrated on the scatter diagram. Plant 
communities situated to the left of the diagram are mostly bush 
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Figure 4 A DCA ordination diagram of the releves representing the Cool Mountain Bushveld. D, Aristida transvaalensis - Diospyros 
lycioides Woodland; +, Protea caffra - Athrixia elata Woodland; ., Acacia karroo - May tenus pOlyacantha Sub-community; *. Acacia 
karroo -Adenia digitata Sub-community; *, Acacia karroo - Teucrium lrijidwn Sub-community;.6., Setaria lindenbergiana - Commeiina afri-
cana Sub-community; .... , Setaria lindenbergiana - Cheilanthes viridis Sub-community; 0 , Setaria lindenbergiana - Panicum maximum Sub-
community; ., Setaria lindenbergiana - Hypoestesforskaolii Sub-community; e, Acacia caffra - Setaria sphacelata Woodland. 
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clumps. associated with moist habitats. while open woodland 
communities. associated with drier habitats. are situated 10 the 
right. Communities on rocky habita ts and shallow soils are si tu -
ated to the top of the diagram and those of less rocky habitats and 
deeper soils to the bottom. 
Concluding remarks 
The classification obtained by TWINSPAN and refined by Braun -
Blanquet procedures resulted in vegetation units that can be 
related to the environmental factors observed, and should there-
fore be considered as ecologically sound plant communities of 
the area concerned. The classification is supported by the results 
of the ordina tion and the Jailer also provides an understanding of 
the vegetation gradients and the associated habitat gradients. 
This classification, together with studies by Coetzee et af. (1994) 
contribute to the present scanty knowledge of the synecology and 
syntaxonomy of the Prctoria- Witbank- Heidelberg arca and 
especially of the transitional area bctween the Grassland and 
Savanna Diomes, an area traditionally interpreted as Bankenveld 
(Acocks 1988). The present phytosociological data ind icate that 
the Bankenveld (Acocks 1988) represents a complex mosaic of 
typical Mountain Bushveld and typical Cool and Cold Temperate 
Grassland (Wcrger & Coetzee 1978). This is a consequence of 
the transitional geographicaJ position of the Bankenveld between 
the Grassland and Savanna Biomes. As a result it im pl ies that the 
Bankenveld vegetation has a mixed origin. T he exposed, high~ 
altitude Moist Cold Temperate Grasslands on deep soils have 
strong relationships with the Cymbopogon - Themeda Veld of 
Acocks (1988). The Sub-humid Warm Temperate Dushveld 
(Coetzee el ai. 1994) at altitudes of <1450 m has affinities with 
Mixed or Sour Bushveld, while the Sub-humid Cool Tempera te 
Mountain I3ushveJd and the Moist Cool Temperate Grassland 
represents typical I3ankenveld, with an indication of Drakens~ 
berg affinity. 
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